Infiltration Rates of Permeable

Interlocking Concrete

Pavement Systems

A common error in designing permeable interlocking concrete pavements is assuming that the amount or percent of open surface area is equal to the percent of perviousness. For example, an 18% open surface area is incorrectly assumed to be 18% pervious, or 82% impervious. The perviousness and amount of infiltration are dependent on the infiltration rates of joint filling material, bedding layer, and base materials, not the percentage of surface open area.

Compared to soils, permeable interlocking concrete pavements have a very high degree of infiltration.

For example, a clay soil classified as CL using the Unified Soil Classification System might

have an infiltration rate in the order of 1.4 x 10-5 in./hr (10-9 m/sec). A silty sand (SM) could have

1.4 x 10-3 in./hr (10-7 m/sec) infiltration rate. Open-graded, crushed aggregate placed in the openings of permeable interlocking concrete pavements will have an initial infiltration over 500 in./hr (over 10-3 m/sec), i.e, 10,000 times greater than the sandy soil and 100,000 times greater than the clay soil. The open-graded base material has even higher infiltration, typically 500 to 2,000 in./hr (10-3 to 10-2 m/sec). Therefore, the small percentage of open surface area is capable of providing a large amount of infiltration into the pavement.

Regardless of the high infiltration rate of the aggregates used in the openings and base, a key

consideration is the lifetime design infiltration of the entire pavement cross-section, including the

soil subgrade. Its infiltration rate is difficult to predict over time. There can be short-term variations

from different amounts of antecedent water in it, and long-term reductions of infiltration from

partially clogged surface or base, geotextiles or soil subgrade. So a conservative approach should always be taken when establishing the design infiltration rate of the pavement system.

Studies on permeable interlocking concrete pavers have attempted to estimate their long-term

infiltration performance. Permeable concrete units (made with no fine aggregates) demonstrate lowest average permeability. Interlocking shapes with openings or those with enlarged permeable joints offer substantially higher infiltration performance over the long term.

Research on permeable pavements made with solid, nonporous units provides some guidance on

long-term infiltration rates. German studies (6)(7)(8)(12), ICPI (43), and a review of the literature

by Ferguson (44) reviewed parking lots with open-graded materials in the paver openings over an

open-graded base. They showed a high initial infiltration when new and a decrease and leveling off as they aged. The decrease in infiltration is natural and is due to the deposit of fine materials in the aggregate fill and clogging of the base and geotextiles.

When tested, new pavements demonstrated very high surface infiltration rates of almost 9 in./hr

(6 x 10-5 m/sec) and two four-year old parking lots indicated rates of about 3 in./hr (2 x 10-5 m/sec).

Lower rates were exhibited on pavements where openings were filled with sand or aggregate and

itinerant vegetation. In another study of two and five-year old parking lots, the infiltration rates

were about 6 and 5 in./hr (4 and 3.5 x 10-5 m/sec) respectively. Infiltration was measured over approximately one hour for these two studies. In an ICPI study (44) ten sites indicated 11/2 in./hr to

over 780 in./hr. The lowest infiltration rates were sites clogged with fines.

The results of these studies confirm that the long-term infiltration rate depends on the intensity

of use and the degree to which the surface and base receive sediment. This is also confirmed in the literature on the performance of infiltration trenches. Since there are infiltration differences between initial and long-term performance, construction, plus inevitable clogging, a conservative design rate of 3 in./hr (2.1 x 10-5 m/sec or 210 L/sec/hectare) can be used as the basis for the design surface infiltration rate for a 20-year life. This design infiltration rate will take in most storms.
